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Dementia is a common problem facing all medical practitioners and it
frequently results in hospitalization and death. This review provides a
framework for dealing with dementia in clinical practice that is based
on both traditional concepts and recent advances in the understanding of the
problem. Distinguishing at the bedside between dementia and other disorders
of intellect i. emphasized. The main causes of dementia and their clinical
characteristics are reviewed and a rational approach to definitive diagnosis
is developed. Simple, effective symptomatic forms of therapy are described.

La demence est un probleme que doivent frequemment affronter tous les medecins
et elle entraine souvent l'hospitalisation et Ia mort. Cette revue offre un
mode structure de faire face a Ia demence en pratique clinique qui s'appuie
aussi bien sur les notions traditionnelles que sur les progres recents dans Ia
connaissance de ce probleme. On insiste sur les fa9ons de distinguer, au
chevet du malade, entre Ia demence et les autres dereglements de l'intellect.
Les principales causes de Ia demence et leurs caracteristiques cliniques
sont passees en revue et une approche rationnelle & son diagnostic definitif
est elaboree. On decrit des formes simples et efficaces de traitement
symptomatique.

Dementia, the symptom complex of
progressive mental deterioration, is
one of the most ubiquitous problems
facing physicians. In Europe con-
servative estim'ates indicate that up
to 15 % of persons over 65 years of
age are afflicted.1 If the same is true
in the United States, 1 million per-
sons in that country have some form
of dementia, and approximately half
have Alzheimer's disease.2 Dementia
is associated with a diminished life
expectancy,3'4 and some authors
consider it to be one of the five
leading causes of death in the
United States and attribute to it al-
most 100 000 deaths a year in per-
sons over the age of 65 years.5

The medical care of most persons
with dementia is undoubtedly pri-
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manly in the hands of general prac-
titioners rather than neurologists.
Because of the gradual onset of de-
mentia, its complexity and the as-
sumption that senescence and dete-
rioration are untreatable, dementia
is probably often undiagnosed in its
early stages and its symptoms go
untreated. The current emphasis on
"curable dementia" has also ob-
scured the relatively simple, con-
servative help that the physician
can offer the incurably demented
patient and his or her family. In
several careful studies of patients
with dementia definite causes were
found in nearly all cases, and the
dementia proved to be treatable in
15%6 to 3Q%7 of patients. Because
the patient populations were se-
lected, this estimate may be slightly
optimistic, however.
A rational approach to dementia

depends on understanding the din-

ical states of the disordered mind
and the associated neuropathologic
abnormalities. The following is a
review of the clinical phenomena
that constitute dementia, as well as
other states that should be distin-
guished from it. A list of the com-
monest causal diseases and their
clinical and laboratory features is
followed by a discussion of useful
ways of treating the symptoms based
on recent experience in the field.

Syndromes to be distinguished
from dementia

Dementia can be defined as a
general deterioration of mental
function; the process must be sus-
tained and represent a clear decline
from previous functioning. The
following states should be distin-
guished from dementia (Table I):

Senescent forgetfulness

Senescent forgetfulness,8 which
some consider a benign con-
comitant of ageing, is common
and is not usually pathologic or
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progressive. The forgotten items or
events belong to the remote past
or are a small part of a larger re-
called experience and may be avail-
able to the mind at other times.
Senescent forgetfulness does not
seem to be associated with the
functional disability or reduced life
expectancy of dementia, but in in-
dividual cases it may be hard to
distinguish between the two condi-
tions, and there may prove to be
some organic basis for both.

Whether the many elderly people
who cannot recall or perform tasks
as well as they could formerly have
mild dementia is unresolved. It is
probably best to accept benign
senescent forgetfulness as a syn-
drome, recognizing that it becomes
a problem only when it causes func-
tional disability or is the harbinger
of progressive dementia.

Confusion and delirium
The term confusion is imprecise

but denotes clouding of the senses,
various degrees of disorientation and
inability to think clearly. Minimally
confused individuals may be roughly
oriented and able to carry on a
simple conversation; close question-
ing and observation may be neces-
sary to uncover their confusion.
Severely confused persons are un-
able to care for themselves or to
follow the simplest commands
because registration of immediate
events is impaired. Confusion can
be thought of as the mildest level
of depression of consciousness. It is
a major component of the dementia
syndrome, although it can also
result from a toxic or metabolic
encephalopathy.
When a demented individual un-

dergoes stress from a new environ-
ment, another illness or a medica-
tion, he or she may become more
confused; however, the dementia
is separate from the confusion. The
state of well compensated dementia
with superimposed confusion has
been called beclouded dementia9
and is the most common cause of
confusion in a general medical serv-
ice. The term "sundowning", mean-
ing the appearance of confusion at
night, also applies to this state.10
Careful enquiry into the premorbid
capacities of such persons reveals
limited adaptability to new situa-
tions, frequent forgetfulness *and
behavioural changes such as pen-

odic depression or anxiety. Autopsy
will reveal Alzheimer's senile
plaques and neurofibrillary tangles
in the hippocampal cortex of many
such individuals. The physical stress
that produces beclouded dementia
may be minor - a hip fracture, a
minor surgical procedure under
local anesthesia, a mild respiratory
or gastrointestinal tract infection, or
even emotional stress, such as grief,
personal disappointment or enforced
relocation." Thus, the onset of con-
fusion in a demented but mentally
functioning person should prompt
a search for a cryptic illness. Acute
confusion may persist after the
stress is removed, but 50% of the
persons who are affected enough to
require hospital admission will
recover within several weeks or
months.12 Of the rest, some will
remain confused, with mental de-
terioration, so that they are indis-
tinguishable from the chronically
demented.

Delirium is an acute, florid, re-
versible form of confusion. Its
classic signs - agitation, hallucina-
tions, motor hyperactivity and in-
attention - are easy to recognize.
The delirious individual - for
example, with delirium tremens -
is alert, tremulous, agitated, at the
mercy of external stimuli and
autonomically overactive. Occasion-
ally a quiet period supervenes. This
toxic state is reversible and has no
consistent neuropathological fea-
tures.

Aphasia
Aphasia may cause difficulty in

the differential diagnosis' of de-
mentia.13-15 Except in rare cases of
dementia, speech is not lost but is
deranged as part of the impairment
of all cognitivc functions; nonverbal
memory, facility with nonverbal
tasks, spatial orientation and gen-
eral behaviour are all affected. In
contrast, the person with aphasia
due to focal cerebral disease, such
as a stroke, has difficulty only with
language and language-related be-
haviour. The speech of a person
with jargon aphasia, which results
from lesions in Wernicke's area, may
sound to the uninitiated ear like that
of a delirious or demented person:
it is voluble, fluent, effortless
and articulate, but meaningless.
Elements of normal speech may be
amusingly combined to form non-

sense words or neologisms. Substi-
tution of words that have similar
sounds or similar meanings may oc-
cur. All these features are the result
of a long-standing lesion in the
perisylvian region of the dominant
hemisphere16 or the thalamus." The
sudden onset and isolated nature
of the deficit distinguish Wernicke's
aphasia from dementia even when
no other neurologic signs are
present. Accompanying focal cere-
bral deficits, such as hemiparesis,
hemisensory deficit or visual field
loss, further distinguish aphasia
from delirium and dementia.

There is a characteristic gradual
impairment of language elements in
many chronic dementias. Palilalia18
and echolalia,19 in which the patient
repeats verbatim the syllables and
words heard, are manifestations of
bilateral or diffuse cerebral disease;
hence, they are not aphasias but are
frequently seen in severe dementia.
Rare cases of dementia begin with
an aphasia indistinguishable from
that caused by stroke, but the onset
is generally gradual.20

Abulia and amphigory
Two other nonaphasic disorders

of language, abulia and amphigory,
can occur with dementia. Abulia is
a type of dementia in which all ac-
tions are performed in a delayed
and laconic manner.9 Questions are
answered correctly, but only after a
long pause, during which the pa-
tient seems preoccupied. For exam-
ple, patients will count with long
pauses between strings of numbers,
always resuming at the correct
place. When memory can be tested
it is found to be normal. The state
is caused by hydrocephalus, multiple
bilateral lacunar strokes or lesions
in both frontal lobes.

The term amphigory was coined
by Fisher21 to denote an incessant,
nonsensical speech with normal
language in an alert patient. Re-
sponses take the form of a pro-
longed discourse lasting from min-
utes to hours, with shifts from sub-
ject to subject, like the babbling of
a 2- or 3-year-old child. The fol-
lowing is an example from one pa-
tient: "It kind of seems to me that
I'm staying at home minding my
own business without you throwing
at me. Is this a boy? No, the hair
is too long. It doesn't make any dif-
ference. It's there, and it's for them
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to take out. They've got the gong
anyway." Amphigory has occurred
following medial temporal lobe
damage, with centrally placed tu-
mours, occasionally in advanced
Alzheimer's disease and in a few
cases without evident neuropathol-
ogic changes.21

Psychiatric disorders
Psychiatric disorders are the main

problems confounding the differen-
tial diagnosis of dementia.PA Depres-
sion, mild or severe, is the biggest
problem because intellectual impair-
ment may appear to result from this
disorder.23 Speech is slow and there
may be a paucity of ideas and little
spontaneity. When depression is
severe the individual becomes hypo-
kinetic and virtually mute. Some
observers have found an impairment
of short-term memory associated
with depression that improves as the
depression lifts.TM

Guidelines exist for distinguishing
depression from dementia. With a
depressive illness the history is more
precise and the date of onset more
certain; for example, mental dete-
rioration of recent onset with rapid
progression is more characteristic of
depression than dementia.25 Bedside
examination of a depressed patient
will show that orientation, memory
and other intellectual functions are
normal, but these findings may re-
quire persistence by the examiner.
Somatic symptoms, such as anor-
exia, weight loss, insomnia and
headache, are typical of early de-
pression but not of dementia.. The
depressive mood is pervasive in de-
pression and less labile than in de-
mentia. Finally, spontaneous com-
plaints from the patient of "trouble
remembering" or "losing my mind"
are much more often related to
depression than to dementia.26
Twelve of 22 patients in one series27
and 15 of 106 in another6 who were
thought to be demented were ultim-
ately found to be depressed. This
error is made more frequently in
general practice than is generally
recognized, and the distinction of
these conditions deserves special
emphasis since depression responds
to specific treatment.

Schizophrenia is occasionally mis-
construed as dementia because of
the characteristic illogical thinking
and inability to communicate mean-
ingful ideas.28 Schizophrenia nearly

always occurs before a patient is 40
years old and can be cleariy dated
by family or friends. A bland, un-
emotional mood is seen in some
cases of schizophrenia but only in
advanced cases of dementia. The
"word-salad" characteristic of schi-
zophrenia, which is another source
of diagnostic confusion, is not en-
countered in acutely psychotic pa-
tients but in those who are chronic-
ally ill and confined to hospital.
Their language is often filled with
rhymes, peculiar tangential associa-
tions or the addition of a fixed non-
sense syllable to the end of each
word.14

Hysterical pseudodementia prob-
ably does exist but is rarely en-
countered in general medical prac-
tice.25'29 Isolated hysterical amnesia
generally occurs in psychopathic
persons, sometimes after a recent
crime, who state that they do not
know their own names or recall
recent events. Complete loss of
memory and identity in a patient
who otherwise behaves normally
occurs only in this condition. In a
related condition, Ganser's syn-
drome,30 patients act as though in-
sane, but in a transparently absurd
way, giving senseless answers in a
way that they believe an insane per-
son would. For example, while
clearly aware of the question, they
might make errors in simple arith-
metic by one or two digits or answer
that it is 9 am when an adjacent
window shows it to be dark outside.

Mental retardation can be dis-
tinguished from dementia on the
basis of age, affect and progression.
The retarded person has an imma-
ture affect, a small and specialized
fund of information related to his or
her home environment and an in-
ability to calculate or to compre-
hend tasks, such as reciting digits
in the reverse order from that given.

Behavioural characteristics
of dementia

Several attitudes have been sug-
gested in the psychiatric literature as
signs of early dementia:'.' for exam-
ple, expressing too much satisfaction
from trivial accomplishments; strug-
gling too hard to perform at a level
that would previously have required
little effort; referring to notes,
guides and calendars too freely; ex-
pressing disinterest in a topic and

stating that sons or daughters keep
up with it; and indicating a subse-
quent return to a question but neg-
lecting to return. Several authors
have suggested that the inability to
maintain an appropriate threshold
for frustration, to employ psychol-
ogic defence mechanisms and to
express needs and drives is indic-
ative of dementia.21 Organic brain
syndrome, a term used by some
interchangeably with dementia, as
defined in the American Psychiatric
Association's "Diagnostic and Sta-
tistical Manual of Mental Disor-
ders",3' includes impairment of
orientation, memory, judgement and
intellectual functions, such as com-
prehension, calculation, knowledge
and learning; lability and shallow-
ness of affect are added as diag-
nostic criteria. As the disease pro-
gresses, self-absorption increases;
then, when the individual recognizes
his or her failing powers, anxiety
and annoyance may occur. Later
the personality disintegrates and the
qualities that constitute a person-
ality recede. Persons at the end of
this recession appear remarkably
similar. They are apathetic and un-
concerned about social responsibil-
ities and others' opinions of them.
Defects of memory and orientation
make functioning difficult in all but
the most familiar situations. It is at
this point in the primary dementing
diseases, such as Alzheimer's di-
sease, that neurologic signs appear.

Neurologic signs in dementia

The shuffling, graceless gait and
the bent, slouching posture of per-
sons with dementia are familiar to
anyone who has observed the in-
habitants of an institution for the
aged. The most characteristic gait
in dementia is the marche i petits
pas, in which the person has a
flexed stance with a slightly widened
base, and advances with slow, small
steps. This occurs with Alzheimer's
disease, multiple lacunar strokes
and, occasionally, hydrocephalus.
As dementia progresses, the gait
becomes stooped and shuffling, and
the associated arm-swinging is lost;
the hands are held cupped, with the
thumb adducted. At the end the
patient cannot move his or her legs,
is bedridden and assumes a flexed
or cradled posture - "paraplegia
in flexion" - with hips and knees

CMA JOURNAL/NOVEMBER 3, 1979/VOL. 121 1177



flexed toward the abdomen, and the
heels resting on the posterior
thighs.33

Medial frontal lobe damage or
hydrocephalus can lead to a gait
difficulty in which the patient, de-
spite good leg strength, will not take
a step, even when supported on
both sides and coaxed. The patient
will sometimes be able to imitate the
walking movement while lying
down. This gait apraxia is a
common presentation of normal-
pressure hydrocephalus" The pa-
tient frequently sits with the hips
flexed so that the knees are high in
the air and the feet are off the
ground. This may progress to the
flexed or cradled posture.
A tonic foot response can inter-

fere with the normal gait.35 The
"magnetic foot", an unusual apraxia,
results from front.l lobe damage;
the patient seems unable to lift one
foot in order to step.

Paratonia is a resistance to the
passive movement of a limb in all
directions that worsens as the pa-
tient is urged to relax; the impres-
sion is that the patient is fighting
against the examiner's movement.
The resistance can be overcome by
slow and continuous movement of
the limb. Paratonia differs from
spasticity in that the resistance is
in all directions and seems propor-
tional to the examiner's effort. Para-
tonic rigidity has been attributed to
an inability to rapidly shift muscle
tone, which is perhaps metaphorical-
ly similar to the inability to shift
the mental set.
A number of well known "re-

flexes" characterize the diffuse cere-
bral diseases, particularly dementia.
In the grasp reflex,36 contact with
the patient's palm elicits grasping;
in an exaggerated form this becomes
a searching movement of the entire
forearm. The demented patient's
frequent clutching and picking at
the bedsheets is a reflection of this.
In the tonic foot response35 the toes
turn downward when the sole is
stimulated by nonpainful pressure.
Direct pressure rather than stroking
elicits the response best, and move-
ment of the stimulus may cause the
foot to follow it. Interference with
the Babinski sign can be avoided
if the lateral rather than the plantar
aspect of the sole is stroked.

Sucking,37 snouting, mouthing,
puckering38 and rooting are all

variations of the primitive response
to stroking or percussing of the oral
region.39 When these reactions are
prominent they can be elicited by
simply approaching the patient's
mouth with an object in full view.
The palmomental reflex,40 which is
seldom seen in normal adults, in-
creases with age and is common in
dementia; it is elicited by a quick
scratch of the palm, preferably over
the hypothenar eminence. In re-
sponse, the corner of the chin, ip-
silaterally, bilaterally or contra-
laterally, twitches upward. This
reaction is subtle and brief, so the
examiner's eye must be fixed on the
patient's chin. Other reactions, in-
cluding the corneomandibular,4' flu-
chocephalic42 and glabellar tapping43
reflexes, are nonspecific and less
frequently seen with dementia. The
accurate elicitation of three or four
of the primitive reflexes takes less
than 30 seconds.

That these grasping and perioral
reactions are primitive is not as in-
formative as their origin. Much of
the work in this area has been spe-
culative and philosophic, centering
on the release of lower levels of
function from higher levels or on
ontogenetic features. It should be
kept in mind that bilateral, relatively
widespread and diffuse cerebral
lesions that impinge on the corti-
cospinal system precede these re-
flexes, and that the reflexes may be
the outstanding physical signs in
diffuse structural brain diseases such
as cause dementia.

In addition to these reflexes a
number of nonreflexive signs are
seen in dementia. Motor imper-
sistence, or the inability to maintain
a simple posture, such as keeping
the eyes closed or protruding the
tongue, is common in dementia as
well as with lesions of the right
parietal lobe.44'45 Perseveration, the
converse of impersistence, may also
be seen, but it is not specific to dif-
fuse brain disease since children
and fatigued adults will also per-
severate unknowingly. Perseveration
of answers sometimes impedes the
mental status examination but can
be overcome by slower questioning,
which presumably allows the dam-
aged nervous system to "wind
down". The inability to imitate se-
quential movements is a feature of
dementia due to frontal lobe disease.

Bilateral pyramidal tract disease

above the pons leads to pseudobul-
bar palsy. In this condition the pa-
tient's expressionless stare is accom-
panied by brief losses of emotional
control, with stereotyped facial
movements that simulate a wide
grinning smile or an exaggerated
frowning cry.40 Facial reflexes, espe-
cially an exaggerated jaw reflex, are
important signs of pseudobulbar
palsy. Excessive salivation, dys-
arthria and swallowing difficulty are
present in most cases. Another non-
reflexive sign is sensory extinction,
in which the patient reports only
one of two stimuli simultaneously
presented, such as touches on the
face and arm; this phenomenon can
be demonstrated in many elderly
but nondemented persons.47

Certain signs are not expected in
uncomplicated dementia. For exam-
ple, asterixis suggests a metabolic
encephalopathy. Agitation, sleep-
iness or difficulty in focusing atten-
tion on the examination suggests a
metabolic derangement.

In the patient suspected of having
dementia the physician should at-
tempt to elicit the signs character-
istic of diffuse, bilateral cerebral
damage and to document specific
features such as loss of memory and
inability to perform daily tasks. This
can be done by asking the patient to
recall phrases and brief stories, tie
shoes, dial a telephone and handle
a fork and knife. The ease with
which the mental set is changed and
the complexity of available speech
can be tested during the interview.
Restricted vocabulary, cliches, ex-
clamations and perseveration are
common in early dementia. Impa-
tience or other disagreeable beha-
viour may appear. With these ob-
servations in mind one can make a
bedside assessment of the presence
of dementia and its severity.

Diseases presenting mainly
as dementia (Table II)

Structural diseases

A lzheimer's disease: The most
common primary dementing process
was described by Alzheimer in
1 907... It is a process clinically
similar to Pick's disease,49 which is
considerably less common in North
America, and debate continues as
to whether the two are clinically
separable.50 The sexes are approxi-
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mately equally affected; a small
female preponderance has been re-
ported in some series of cases.51
Familial occurrence of both dis-
orders has been reported.51'53 In
most series Alzheimer-type abnor-
malities are synonymous with the
main form of both senile and pre-
senile dementia.54 The epithet "pre-
senile dementia" should therefore no
longer be used. The brain in these
cases is small and light, with strik-
ing cortical thinning and some loss
of white matter. Loss of neurons
and of dendritic branching in the re-
maining nerve cells accounts for the
diminished cortical size55'56 and for
the characteristic sulcal widening
and ventricular enlargement seen on
the computed tomographic (CT)
scan. The pathological hallmarks of
Alzheimer's disease are neurofibril-
lary tangles, which are intraneu-
ronal accumulations of paired
helical filaments similar in structure
to normal neurofilaments,5' and
neuritic plaques, which are amyloid
cores surrounded by degenerating
neural processes.58 The pathological
features of Alzheimer's disease are
emphasized because the number of
plaques and tangles has been corre-
lated with the severity of the de-
mentia.3'59 Whether it is these
changes, neuronal loss or some
other alteration that accounts for
dementia is unclear. Computerized
cell counting has recently been em-
ployed and may establish the num-
ber of remaining neurons as the
ultimate arbiter of the severity of
dementia.
The work of Crapper, Krishnan

and Dalton60 on the role of alu-

minum in the neurofibrillary change
is noteworthy, but the most provoc-
ative development in recent years
has been the transmission to anim-
als, from the brains of patients with
familial Alzheimer's disease, of a
progressive neurologic illness sug-
gestive of a slow virus infection.61
The now confirmed finding of re-
duced activity of choline acetyl-
transferase in the brains of persons
with Alzheimer's disease may be of
more direct significance than patho-
logic change in the cortex.62 There
have been several attempts to re-
verse the cholinergic defect chem-
ically.

The diagnosis of Alzheimer' s
disease is made by recognizing the
typical clinical pattern and exclud-
ing the diseases that are to be
mentioned. The average duration of
illness is 2 to 5 years, sometimes
longer, and periods of stability are
not unusual. Its presentation may
be pleomorphic, but impairment of
memory is prominent. Paranoia,
slovenliness or a Korsakoff's pure
memory disorder may signal the
onset of disease.

Creutzfeldt-Jakob disease: The
experiments of Gibbs and associa-
tes63 became a milestone in the his-
tory of dementia by demonstrating
a slow virus infection in Creutz-
feldt-Jakob disease, which had been
thought to be degenerative. Since
that time, human-to-human trans-
mission has been reported.64'65 This
disease becomes apparent in patients
between 40 and 60 years of age, and
the sexes are equally affected. Sev-
eral instances of familial occur-
rence66 and one instance of husband
and wife being affected67 have been
reported.
The main clinical characteristics

include gait disturbance, rigidity,
poor coordination, myoclonus6"69
and a more rapid evolution than
other dementias, usually a matter of
months. By the time dementia su-
pervenes cerebellar or brainstem
signs or myoclonus has appeared.
The appearance of myoclonus in
rapidly advancing dementia is par-
ticularly suggestive of this disease.
Progressive slowing of the electro-
encephalogram (EEG) rhythm and
periodic sharp waves are also char-
acteristic.'0 A variant occurs with
hemianopia at the outset.

The histopathological pattern in
Creutzfeldt-Jakob disease, a spongy

change in the cortex, accounts for
the name "spongiform encephalo-
pathy". Although virus-like particles
have been demonstrated by electron
microscopy71 they have not been
characterized further or isolated.

Wilson's disease: This is a protean
disease resulting from an autosomal
recessive abnormality of copper
metabolism.'2 Consanguinity in the
ancestry of affected persons is com-
mon. The mental changes are vari-
able, but psychiatric aberration is
often the initial symptom,73 and it
is followed by other clinical signs,
including spasticity, rigidity, a prom-
inent pseudobulbar syndrome with
dysarthria and dysphagia, and the
Kayser-Fleischer ring. This greenish
ring, which is the only pathognom-
onic sign of Wilson's disease, is at
the limbus of the cornea, is generally
more prominent at the superior and
inferior margins and, even if in-
complete, is nearly always present
in patients with symptomatic neu-
rologic disease. A history of cirrho-
sis or hemolytic anemia, both of
which may be intermittently symp-
tomatic, are clues to Wilson's di-
sease as a cause of mental deteriora-
tion. Loss of intellect does not usu-
ally appear without other neurologic
signs, and the value of routine cop-
per screening in demented patients
is unproven. Nevertheless, the ill-
ness responds readily to D-penicil-
lamine therapy. Determination of
the serum concentrations of copper
and ceruloplasmin (both of which
are low, though early in the disease
the level of copper may be normal)
and the copper content of a 24-
hour urine sample (which is high)74
is thus justified in younger pa-
tients or in those with dementia
and a movement disorder. The CT
scan shows dilatation of the frontal
horns of the lateral ventricles due to
atrophy of the caudate nucleus and
low density in the basal ganglia,
putamen and globus pallidus.'5

Huntington's disease: Mental
changes appear after the onset of
the characteristic movement disorder
in Huntington's disease. In rare
cases, however, dementia is the pre-
vailing symptom or appears before
chorea or athetosis. The illness can
begin in persons as young as 20
years of age, but usually appears in
those 30 to 50 years old. Inheritance
is via an autosomal dominant gene;
hence, as in other kinds of dementia
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a family history must be sought.53
There is a loss of neurons in the
caudate nucleus, putamen and cor-
tex, with subsequent gliotic scarring.
This loss of caudate substance, as
in Wilson's disease, is sometimes
visualized by CT scanning.75 Inter-
estingly, levodopa provokes the
chorea in patients with Huntington's
disease.76
Hydrocephalus: Low- or normal-

pressure hydrocephalus classically
presents with a triad of gait diffi-
culty, incontinence and progressive
dementia77 and is caused by a known
or postulated insult to the arachnoid
membrane, such that cerebrospinal
fluid absorption is impeded.
Through dynamic compensation the
ventricles enlarge but the overall
pressure within the system remains
normal or slightly elevated; this
process differs from other structural
causes of dementia in that ventri-
cular enlargement is the cause and
not the result of a loss of cerebral
tissue. Gait impairment is the most
consistent part of the syndrome and
can assume several forms, including
spasticity, ataxia, marche i petits
pas and the apparent sticking of
the feet to the floor.78 Stretching
of the corticospinal fibres as they
are draped over the enlarging ven-
tricles and encroachment on the
frontal lobes have been postulated
as causes of the gait disturbances.79
The dementia in this process re-
sembles abulia and never produces
focal deficits. Its rate of onset varies
considerably, but is usually a matter
of months.

Radionuclide cisternography is
most helpful in the diagnosis and
preoperative evaluation of normal-
pressure hydrocephalus."'8' Care-
fully selected patients will improve
after shunt drainage of the ventri-
cular cavities. Several criteria for
selection have been suggested, in-
cluding the classic triad of symp-
toms and the characteristic radiol-
ogic features,81 but, despite sporadic
reports of success, the implantation
of a shunt in a patient with en-
larged ventricles due to Alzheimer's
disease is not justified. The clinical
response to the removal of cerebro-
spinal fluid by repeated lumbar
puncture has been useful in our
experience as a predictor of shunt
success but still requires confirma-
tion.8'

Vascular dementia: Because there

is no correlation between dementia
and the severity of arteriosclerotic
change in the cerebral blood yes-
sels,&I the common attribution of
senile dementia to a reduction in
cerebral blood flow is no longer
tenable.85 Although several labora-
tories have established a relation
between reduced cerebral blood flow
and dementia, it is probable that re-
duced flow and metabolism reflect
a loss of cerebral mass and not the
reverse. Dementia will, however,
occur after multiple bilateral lacunar
strokes of the type seen in patients
with long-standing hypertension.
These strokes result in multiple
small white-matter cavitations.
When they are widespread in the
hemispheres they give rise to a pseu-
dobulbar state, a short-stepped,
halting gait (which has been de-
scribed as sputtering, since the pa-
tient shuffles before initiating a
series of steps), Babinski's signs and
a decline in intellectual function.
The clinical course is punctuated by
multiple minor, acute strokes, and
the diagnosis of lacunar dementia
should not be made without this his-
tory. To the extent that this type of
dementia is subcortical, it has been
reported to differ clinically from
Alzheimer's cortical dementia.11
Although amnesia is prominent in
Alzheimer's disease, it is patchy or
minor in lacunar dementia. Focal
neurologic signs appear early in
arteriosclerosis and late, if at all,
in Alzheimer's disease. Multiple
large-vessel occlusions can cause a
patient to appear demented as a
result of the combination of several
focal deficits in higher cerebral func-
tion. Caution is still advised before
attributing dementia to strokes,
since up to 40% of persons over 65
years of age who show no evidence
of intellectual deterioration prove at
autopsy to have cerebral infarc-
tions." In three series only 8 of 84,6
5 of 60. and 72 of 258 patients27
were thought to have dementia due
to vascular disease. Further dete-
rioration can be avoided in multiple
infarct dementia by assiduous con-
trol of hypertension.

Subdural hematoma: A subdural
collection of blood is notoriously
difficult to detect in the elderly.87
Alterations in the level of con-
sciousness are a far more common
consequence than dementia,88 and a
clear history of head trauma is in-

frequently obtained. A moderate
headache that worsens with cough-
ing should prompt investigation for
a subdural hematoma. The cere-
brospinal fluid is commonly xantho-
chromic and under normal or
slightly increased pressure. Lumbar
puncture, however, is not recom-
mended for making the diagnosis.
Studies of the reversibility of de-
mentia after drainage of a subdural
hematoma have not been done, but
anecdotal evidence suggests that, in
the patient who presents with de-
mentia on this unusual basis, the
dementia does improve.

Cerebrostriatal-cerebellar degen-
erations: These are a group of de-
generative nervous disorders, in-
cluding Parkinson's disease, in
which dementia as a secondary
phenomenon is associated with
other neurologic symptoms corre-
sponding to an affected subsystem
of the brain. The dementia is pre-
sumably due to cortical cell loss.
Parkinsonian symptoms, especially
rigidity, are very common in most
of the cerebrostriatal disorders, and
the diagnosis becomes evident as
the illness progresses. In the stria-
tonigral degeneration described by
Adams, Van Bogaert and Vander
Eecken88 dementia is notably ab-
sent. Loss of intellect has been re-
ported at times in the spinocerebel-
lar degenerations, such as Fried-
reich's ataxia. Sometimes it is only
the family members without ataxia
in whom dementia develops, al-
though the syndrome tends to be
consistent within a given family."
Clinically related to these diseases
is progressive supranuclear palsy, in
which there is mild dementia, pro-
gressive loss of vertical eye move-
ment and rigidity. Patients frequent-
ly complain of difficulty walking
or of stumbling because of defects
in eye movement. The onset is in
middle life. Severe rigidity eventual-
ly develops and the patient becomes
confined to bed in approximately
5 years. The cortex is normal, but
cell loss and neurofibrillary tangles
appear in the basal ganglia, cere-
bellum and brainstem;91 the sub-
cortical nature of the dementia has
been pointed out by several
authors.8'

Cerebral tumours: Strategically
placed mass lesions in the cere-
brum, particularly damage to the
frontal lobes,9' third ventricle,94
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thalamus,05 temporal lobes98 or
corpus callosum, can produce de-
mentia, causing memory disturb-
ance and affective lability. The clin-
ical aspects of the dementing syn-
drome probably do not allow local-
ization of the tumour, except for
abulia, which frequently occurs
with frontal tumours. Fortuitously
placed masses may also produce
hydrocephalus by blocking the flow
of cerebrospinal fluid. Because be-
havioural changes occur early with
gliomas and the associated focal
signs may be subtle, investigation
for a brain tumour is justified in
all persons with dementia of recent
onset.

Neurosyphilis: Once the leading
cause of admission to mental in-
stitutions, general paresis of the
insane is now uncommon. Altera-
tions in conduct and intellectual
function and mood swings consti-
tute the earliest symptoms.97 An
Argyll Robertson pupil or other
pupillary abnormality accompanies
the dementia in most cases. Sero-
logic and cerebrospinal fluid tests
for syphilis are virtually always
positive, except for the exceptional
seronegative case.98 Mild lympho-
cytic pleocytosis and either an el-
evated gamma globulin concentra-
tion or a first-zone colloidal gold
reaction are relatively consistent ab-
normalities of the cerebrospinal
fluid in untreated cases. General
paresis is a chronic meningomyelitis
and involves the frontal and tempo-
ral lobes most severely. Cortical
atrophy and ventricular enlargement
are common, so that the CT scan
appears similar to that in Al-
zheimer's disease. Although penicil-
lin will cure the treponemal infec-
tion it has a variable effect on the
dementia.

Metabolic dysmyelinating dis-
eases: Inherited errors of lipid me-
tabolism generally cause mental re-
tardation in childhood, but cases
with onset in the teens or 20s have
occurred. Adult metachromatic leu-
kodystrophy90 and Kufs' disease,'00
the adult form of amaurotic idiocy,
are seen infrequently; progressive
dementia is a prominent and early
feature. Diffuse white-matter dis-
ease frequently produces a combi-
nation of spasticity and abulia. Be-
cause these disorders are rare, the
use of elaborate tests for their iden-
tification is not justified in the rou-

tine evaluation of dementia unless
a CT scan shows diffuse white-
matter lesions.

Demyelinative disease: Schilder's
disease is the prototype of a group
of progressive and widespread de-
myelinative diseases of the cerebral
hemispheres that cause dementia.
Widespread cerebral multiple scle-
rosis produces a similar picture,'0'
with pseudobulbar signs and abulia,
but the other features of multiple
sclerosis usually accompany the ill-
ness. In Schilder's disease dementia
may be the initial symptom. Pro-
longed conduction of the visual
evoked response, reflecting demye-
lination in the optic nerve, may as-
sist in the diagnosis.

Korsakoff's dementia: In alcohol-
related Korsakoff's syndrome the
memory deteriorates far more than
other mental functions. In one large
series 236 of 245 patients had had
one or more bouts of Wernicke's
encephalopathy.'0' The diagnosis of
alcoholic Korsakoff's syndrome
should not be considered with-
out a history of at least one episode
of confusion, ophthalmoplegia and
nystagmus. The two syndromes
blend imperceptibly as the confu-
sion of one gives way to the mem-
ory loss of the other. Petechial
thalamic lesions that somehow are
related to a lack of thiamin are
the cause of the dementia. It has
recently been suggested that an in-
herited abnormality in transketo-
lase, a thiamin-requiring enzyme,
predisposes a person to the dis-
ease.'03 In one series of alcoholics
the recovery of memory was re-
ported to be complete in 21 % and
slight or absent in 54% .'.
A selective amnestic dementia

may also result from temporal lobe
disease, including that generally
caused by early or recovered her-
petic encephalitis,'04 bilateral tem-
poral infarction from cardiac ar-
rest,'0' trauma, basilar meningitis'08
and tumours involving the walls of
the third ventricle and the adjacent
portions of the medial temporal
lobes.

Nonstructural and metabolic
dementia

The nonstructural dementias are,
in fact, reversible encephalopathies.
The excess or lack of a factor
changes the metabolic milieu of

cerebral neurons enough to cause
dysfunction without permanent
structural change. As in metabolic
encephalopathies, such as azotemia
and hepatic failure, some degree of
diminished alertness or confusion
accounts for the poor intellectual
performance.

The three most common causes
of cryptic nonstructural dementias
are hypothyroidism,'07 vitamin B.3
deficiency108 and chronic drug intox-
ication. A number of observers have
related folate deficiency to demen-
tia in the absence of vitamin B.2 de-
ficiency,'09 but many neurologists
dispute that point. Mental abnormal-
ities accompany vitamin B.2 defi-
ciency fairly regularly, but the defi-
ciency is seldom the only finding.
Long-term ingestion of drugs, espe-
cially bromides, barbiturates and al-
cohol, can cause a dementing syn-
drome; the history of ingestion is
usually available. Routine screening
for drug ingestion should be under-
taken if there is a suspicious history
since drug ingestion accounts for
5% to 10% of the dementias."0

Alcoholic dementia refers to re-
cent dementia in persons who ha-
bitually ingest large amounts of al-
cohol and have no history of head
trauma, vascular disease or (hepa-
tic) encephalopathy. Alcoholic de-
mentia can be distinguished from
Korsakoff's and Alzheimer's de-
mentias by the relatively nonpro-
gressive course, the considerable
constructional difficulty and the
prominent behavioural disturb-
ances, in addition to amnesia."'
The role of alcohol is presumptive,
but the cortical atrophy demon-
strated by CT brain scanning may
reverse with abstinence."' An al-
together different syndrome of
chronic and pure auditory hallu-
cinosis also occurs in alcoholics and
should be distinguished from al-
coholic dementia, Korsakoff's syn-
drome and schizophrenia.
The clinical features of Marchia-

fava-Bignami disease, an alcohol-
related degeneration of the corpus
callosum, are variable. Some per-
sons have a dementia that slowly
evolves over 3 to 6 years, with abu-
ha, prominent release reflexes, pa-
ratonia and a slow, hesitant and
somewhat wide-based gait, similar
to that of persons with bilateral
frontal lobe disease or hydroce-
phalus. Perhaps the most notable
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feature is a tendency for the syn-
drome to remit.112

Laboratory investigation
of dementia

If the diagnosis or cause of de-
mentia is uncertain, observation of
the patient in the hospital and lab-
oratory testing (Table III) may be
required.

The first-rank tests for unclassi-
fied dementia should include a
complete blood count, a serologic
test for syphilis, measurement of
the serum concentrations of thy-
roxine, urea nitrogen, vitamin .
and liver enzymes, drug screening,
electroencephalography, CT scan-
ning of the brain and lumbar punc-
ture, with the injection of radio-
labelled material if appropriate.
Other tests that offer marginal
contributions or are indicated only
in specific circumstances are cere-
bral angiography, pneumoencephal-
ography, measurement of the serum
copper and ceruloplasmin concen-
trations and of the copper content
of a 24-hour urine sample, leuko-
cyte or urine assay for leukodys-
trophy enzyme abnormalities, skull
roentgenography and brain biop-
sy.113 Psychologic testing may be of
value even if the bedside examina-
tion is careful.26 One should not,
however, depend on formal psy-
chologic testing to distinguish be-
tween depression and dementia. The
recent development of brief mental

I I

status examinations for the diag-
nosis of organic brain syndrome
may prove helpful.114
The present cost of the first-rank

tests at the Massachusetts General
Hospital is US$415.00, excluding
the costs of hospital care. The tests
may take 3 or 4 days. The blood
tests and the electroencephalo-
graphy are done on the day of
admission, the CT scanning is done
on the second day and the lumbar
puncture is done on the evening of
the second day or the following
morning. On the third and fourth
days scanning of the cerebrospinal
fluid flow is performed along with
any additional tests that are neces-
sary. Observation of the patient
over this period informs the physi-
cian of the patient's adaptability to
new situations, day-to-day memory
function and behavioural manage-
ability. In a well organized clinic
and with prior planning of the tests
it is possible to carry out the in-
vestigation on an outpatient basis.

Electroencephalography

This procedure is helpful in de-
termining whether the dementia has
an organic cause. Focal lesions will
also cause electroencephalographic
abnormalities, but a normal tracing
by no means excludes organic dis-
ease. In unusual circumstances the
procedure offers a specific diagno-
sis, such as when the periodic sharp-
wave complexes of Creutzfeldt-
Jakob disease appear.70 In Alzheim-
er's disease the EEG shows a
reduction or absence of a-waves
and their replacement by low- to
medium-voltage 6- and 8-waves.111
In arteriosclerotic dementia due to
cortical infarcts there is a tendency
for focal electroencephalographic
abnormalities to occur.116 Lacunar
infarctions may cause some slowing
of the waves but generally no focal
changes. Normal-pressure hydroce-
phalus causes nonspecific abnormal-
ities in about half the cases.117 Ex-
cept for large-vessel vascular dis-
ease, tumours are the most common
cause of focal electroencephalo-
graphic abnormalities.

CT scanning

Noninvasive, high-resolution CT
scanning has replaced pneumoen-
cephalography as the preferred ra-
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diologic procedure in the investiga-
tion of dementia. Cerebral atrophy
and ventricular enlargement are
shown to great advantage in the
scan, and there is a close correla-
tion between CT and anatomic di-
mensions. 118 If there is a possibility
of a tumour or infarction CT scan-
ning should be done early on, as
such a finding will preclude other
tests. However, there is only a lim-
ited correlation between CT-dem-
onstrated ventricular enlargement
and sulcal widening, and the clin-
ical severity of dementia.

Normal-pressure hydrocephalus
causes ventricular enlargement with
little or no cortical atrophy. The
absence of marked cortical atrophy
or the presence of ventricular en-
largement out of proportion to sul-
cal widening are indications to
proceed to radionuclide cistern-
ography.119 Intermediate ratios of
atrophy to ventricular enlargement
are common in elderly persons,
especially those with Alzheimer's
disease. The cisternogram is then
helpful in determining which pa-
tients might benefit from shunt
drainage of the cerebrospinal fluid.
The CT scan occasionally shows
dilatation of the frontal horns of
the ventricles, which suggests Hunt-
ington's or Wilson's disease.75

Radionuclide cisternography

This procedure provides a way
of assessing the flow of cerebro-
spinal fluid. It is done by injecting
a radioactive pharmaceutical into
the lumbar subarachnoid space dur-
ing lumbar puncture. Arachnoid-
itis has been reported to occur rare-
ly after the procedure when the
older radioactive preparations are
used, but otherwise the procedure
is without known risks. Under nor-
mal conditions the isotope reaches
the basal cisterns at 1 hour and
appears over the hemispheres at
12 hours. At 24 hours all of the
isotope should be concentrated over
the hemispheres and centred near
the sagittal sinus. Since the cere-
brospinal fluid flows from the chor-
oid plexus of the lateral ventricles
outward to absorptive sites at the
arachnoid villi, the isotope should
not enter the ventricles to any great
extent. In normal-pressure hydro-
cephalus and other communicating
forms of hydrocephalus the flow



pattern is disordered, so that the
isotope flows into the ventricles in
the first 24 hours and remains there
for up to 3 days. In Alzheimer's dis-
ease the isotope enters the ventricles
transiently at 4 to 12 hours and
then clears by 36 hours. Except in
one series,120 no benefit from shunt
drainage has been described when
the isotope transiently appears in
the ventricles and subsequently
clears. Cisternography should be
done in most demented patients for
whom a specific diagnosis cannot
be made by the first-rank tests.

Treatment of dementia

Specific therapy for symptomatic
dementia should be instituted im-
mediately. For most patients with
atrophic dementia the physician can
do much to keep the patient well
compensated and ease the family's
burden. The physician should avoid
assuming that the demented patient
is oblivious to his or her plight,
since psychiatrists and laymen have
repeatedly observed the con-
trary.121"22
The obvious physical needs of

the patient should be met by a team
consisting of a physician, a social
worker and a visiting nurse. This
will greatly reduce the frequency
of admission to hospital. An ade-
quate diet can be ensured with a
meals-on-wheels program or if the
family or friends leave prepared
meals in the refrigerator and then
call twice a day to remind the pa-
tient to eat.

Emphasis should be placed on
maintaining a stable and familiar
environment. A schedule of daily
events, with fixed times for walk-
ing, eating and visiting, should be
constructed by the physician in con-
sultation with the family. This
simple approach ensures the parti-
cipation and enthusiasm of most
families and will extend by years
the nominal independence of the
demented individual. Advantage
should be taken of the remaining
cognitive abilities. Reading may
have a far more calming effect than
drugs. Signs reminding the patient
which room he or she is in should
be placed in the home. Clocks and
calendars that clearly display the
year will prevent the anxiety that
results from disorientation. Major
changes should be avoided. Trips

merely for the sake of a change
generally end as fiascos when the
patient finds himself or herself in
unfamiliar surroundings. Likewise,
when the patient must finally be
transferred to a nursing home fa-
miliar objects from home should be
taken along and old friends should
be encouraged to visit. A soft light
in the evening will allay the fears
and behavioural outbursts that occur
at night.
When to institute nursing home

care or guardianship is a difficult
decision for the physician, .but some
general suggestions can be offered.
Family involvement is a special fea-
ture of senile dementia and it is
not true that families want to rid
themselves of elderly relatives. In
fact, most families hold on to elder-
ly people far too long and do not
take advantage of the available fa-
cilities.'23 Day care in the geriatric
branch of a community hospital
may provide a solution for families
who cannot remain at home during
the day but are able to care for
the elderly individual at night and
on weekends."4 Several psychogeria-
tric wards, modelled after British
prototypes, exist in the United States
and have provided useful short-term
hospitalization for mentally dis-
turbed geriatric patients, often al-
lowing discharge without transfer
to a chronic care facility.1"

The suggestion for transfer to a
custodial facility will generally
come from the family, but the phy-
sician should be familiar with, and
inform the family about, available
institutions. A physician's approval
of the institution and the care it
will provide, and an offer to look
in on the patient, can allay the fears
and avoid future feelings of guilt
of the family. Several kinds of non-
pharmacologic inpatient treatment
can improve the condition of some
demented patients; these have been
reviewed in the literature.'20"27

Severe depression associated with
dementia may be treated with drugs
such as amitriptyline,"8 but unnec-
essary medications, especially seda-
tives, should be avoided. Even small
doses of psychotropic drugs will
cause' side effects that are more
distressing than the behavioural
symptoms for which they were pre-
scribed. Severe anxiety and insom-
nia are best treated with diazepam
and diphenhydramine, and the pa-

tient should be observed for in-
creased confusion. Since demented
patients are generally calmest in
the morning, awakening in a deliri-
ous or confused state indicates side
effects from bedtime medication.
Unmanageable psychosis or agita-
tion may respond to therapy with
a phenothiazine or haloperidol, al-
though neither drug has an advan-
tage over the other. The long-term
use of phenothiazines is discouraged
since extrapyramidal side effects
are dangerous in these patients. The
addition of antiparkinsonian drugs
is also discouraged, since they can
often produce a confusional or psy-
chotic state.
The use of drugs to increase the

cerebral blood flow has no justifica-
tion in theory or in fact. Similarly,
intramuscular administration of
procaine, oral administration of
ribonucleic acid or vitamin E, and
hyperbaric oxygen therapy129 have
all been in vogue at one time or
other but are currently of no proven
benefit.'30

Because reduced concentrations
of cholinergic enzymes in brain
tissue have been found, several
trials of anticholinesterase drugs131
or dietary precursors of acetylchol-
me1"'1" have been conducted. They
have shown variable benefit in re-
ducing the memory deficit in Al-
zheimer's disease.

Dementia, then, is a disorder that
can be rationally diagnosed and
treated.
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